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INTRODUCTION 
Every applicant for admission to a college must 
have a high mark in algebra along with other subjeots or 
is required to pass an entrance ex.jnination* For this 
reason College Board L-ntrance Examinations in Elementary 
Algebra are given at least once a year in many sections 
of United States and other countries* 
The total registration of those taking College 
Board Entrance deaminations in 1940 was 23,057 of which 
over 2,000 were in Elementary Algebra* The number of 
colleges, universities, and scientific schools holding 
membership in the Board was 44 in 1940 but the Board 
examined candidates for admission to 185 educational 
institutions* 
At one time examinations were held in many different 
high schools, private schools, or aoademies on the date 
appointed by the Board. At the present time centers are 
established in certain localities. In 1940 there were 
41 such centers in Massachusetts, those in tuis vicinity 
being in Deerfield, Mount Hermon, Easthaapton, Northamp¬ 
ton, and Springfield* 
Factors responsible for the Board’s steady growth 
in recent years are the need of more and more colleges 
for some highly reliable and independent measure of their 
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oandidates* abilities and attainments and the flexibil¬ 
ity of its program* "An examination in mathematics of 
the kind 3et by the Board, is not a mere aggregate of 
random questions on the subject matter. It is a oare- 
fully planned structure, designated to test various phases 
of the candidate's reaction to the instruction that he 
has reoeived. It is made up of questions of different 
types, serving different purposes, and there is no rea¬ 
son to expect that one group of questions, taken by it¬ 
self, will give a test similar in character to another 
or to the entire examination." (1) 
The writer has a personal interest in this problem. 
The Study of College Board Entrance Examinations in Ele¬ 
mentary Algebra, because as a prospective teacher of 
mathematics this is a problem that will be met in the 
classroom of the high school. More and more students 
desire to go to college and since colleges have increased 
their entrance requirements more high school students 
are required to take college entrance examinations. In 
some high schools the mathematics teacher holds special 
classes for those students who are interested in some 
particular school of higher learning. It may be neces¬ 
sary for me to teach similar classes, therefore the 
writer has a desire to know what types of exercises are 
(1) "The Work of the College entrance examination Board 
1901-1925." P. 193 
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used most frequently, for an illustration, will the stu¬ 
dent be asked to solve on example in factoring, an equa¬ 
tion or a problem? Furthermore a successful teacher 
needs to know what different types of examples to stress 
in preparation for coming examinations* 
From the pupils* point of view this study of the 
College Entrance Examinations will be valuable in pre¬ 
paring them for their coming examination in algebra. 
It will give them practice in the kinds of exercises 
they will ordinarily meet. It will stimulate confidenoo 
when they come up against similar writings in the exam¬ 
ination. Finally, they can see for themselves if they 
are concentrating on the proper things and are putting 
their time where it is needed. 
This study would be useful to any teaoher of math¬ 
ematics as the writer has included charts, tables, and 
% 
graphs of all problems in mathematics in the College 
Board Entrance Examinations in Elementary Algebra in the 
last twenty years. By an inspection of the charts one 
can see that an example in simplifying was given eight¬ 
een years out of the twenty and might be expected to be 
given this year, while a true and false question was 
asked only twice in twenty years. 
Since the College Board aims to make their examina¬ 
tions comprehensive tests of the student* s knowledge, 
a study of such tests over a period of years would give 
the teacher of algebra a broader view of his subject 
with special stress on the important phases of it. Juoh 
a study should give a clearer idea of algebra step by 
step - from the very simplest example to the more dif¬ 
ficult. It also stimulates in the writer a determina¬ 
tion to teaoh the fundamentals clearly from the ground 
up with special stress on the child’s thinking the pro¬ 
blem through to its conclusion and then bringing his 
intelligence to bear on the results. 
After studying this problem the writer feels that 
she can now approach with some degree of confidence the 
matter of preparing students for a College Board En¬ 
trance Examination in Algebra. She will be in a better 
position to know just what ground to cover. 
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3C0PE AMD PROCEDURE 
SCOPE — This study is a survey of College Board 
Entrance Examinations in Elementary algebra to quad¬ 
ratics as they have been given each June during the years 
1921 to 1940 inclusive. Copies of these are included 
in the appendix. 
PROBLEM — The general procedure followed in this 
study was as follows: 
(a) Data was collected—a copy of each exam¬ 
ination in Mathematics Al—. Algebra to quadratics as 
found in copies of College Board entrance examination 
boots obtained at the public libraries. 
(b) A list was made of the different exer¬ 
cises, equations, problems, simplifications, evaluations, 
and corresponding examples found in several elementary 
high school algebra texts. 
(o) The examples in the College Board en¬ 
trance Examinations were classified into their general 
fields and checked with the titles of chapters of the 
algebra books. A graph was drawn to show how many times 
the same general example appeared each year. 
(d) The general fields were subdivided into 
speclfio classes, for example, the broad field of fac¬ 
toring can be broken up into many different oases such 
-6- 
Q.B taking out a common monomial, grouping, a trinomial 
that is a perfoot square, difference of two squares, 
a cube, or by two or three oases combined. A ohart has 
been inoluded under each subdiyision. 
(e) Key words to aid the pupil in his study 
were found suoh as "check your answer", "factor com¬ 
pletely ", and "carry out to hundredths place." 
(f) Finally all these special features were 
drawn together in a final summary regarding the outcome 
of the study. 
Further information regarding specific details of 
procedure may subsequently be found in the discussion. 
-7- 
AXM3 IN TH2 STUDY OF ALGEBRA 
I'(ith6iiifitios is a kind of lsjigu&go —— a ’’dlTlns 
shorthand" as one enthusiast expressed — the most pre- 
oise and abridged yet evolved, and truly international 
in scope. It furnishes the most accurate and adequate 
view of infinity to be found in any 3ubjeot and is fast 
becoming essential to the study of economics and the 
calculations of modern business. inger said. The study 
of mathematics fosters careful, accurate, sustained 
thinking, stimulating the while thinking itself. It 
strengthens the reason, develops the power of generaliza¬ 
tion, cultivates the imagination, and brings one face 
to face with chaste but naked truth." (1) 
The National Committee on Mathematical Requirements 
attempted to lay down some general principles which 
should govern the aims of mathematical instruction. These 
general aims were described as (a) practical, (b) disci¬ 
plinary, and (o) cultural. "The primary purposes of the 
teaching of mathematics should be to develop those pow¬ 
ers of understanding and of analyzing relations of quan¬ 
tity and of space which are necessary to an insight into 
and control over our environment and to an appreciation 
(1) Winger, R. M.? "Mathematical Objectives." P* 465 
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of the progress of civilisation In its various aspeots, 
and to develop those habits of thought and of action 
which will make these powers effective in the life of the 
individual. It is further asserted that ’drill in al- 
gebraio manipulation should be limited to those pro¬ 
cesses and to the degree of complexity required for a 
thorough understanding of principles and for probable ap¬ 
plications either in common life or in subsequent oourses 
which a substantial proportion of the pupils will take.” (2) 
The human mind has never invented a labor-saving 
machine equal to algebra. Comte said that '’algebra has 
for its object the resolution of equation; taking this 
expression In its full logical meaning which signifies 
the transformation of implicit functions into equivalent 
explicit ones. In the same way arithmetic may be de¬ 
fined as destined to the determination of the value of 
functions. Thus ’Algebra is the calculus of Functions, 
and Arithmetic the Calculus of Values.’ T’ IS) 
Whitehead 3aid, ”That laws of algebra though sug¬ 
gested by arithmetic, do not depend on it. They depend 
entirely on the conventions by which it is stated that 
certain modes of grouping the symbols are to be con- 
V 
(2) 
(3) 
Betz, William, "The Confusion of objectives in ,e 
oondary Mathematics. 1 PP* 453—4 
Moritz, Robert Edouard, "Memorabilia Mathematics 
or The Philomath vuotation-3ook. P# 277 
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sidered as Identical• This assigns certain properties 
to the marks which form the symbols of algebra* The laws 
regulating the manipulation of algebraic symbols are 
identical with those of arithmetic. It follows that no 
algebraic theorem can ever contradict any result which 
could be arrived at by arithmetic; for the reasoning in 
both oases merely applies the same general laws to dif¬ 
ferent olasses of things. If an algebraic theorem oan 
be interpreted in arithmetic, the corresponding arith¬ 
metical theorem is therefore true.” (4) 
an algebra test to be of value must contain the 
following: 
(a) Exercises of sufficiently wide ranges of 
difficulty as a test to measure the varying degrees of 
ability. 
(b) Various types of problem under each dif¬ 
ferent topics. 
(o) Lxeroisos which the ordinary pupil can 
work. 
(d) Examples which cover adequately the field 
of algebra and hence a fair instrument of measurement. 
(e) Clear out examples which fall definitely 
into particular groups, so that they serve to measure 
the student’s different abilities. In this way the teach 
(4) Uoritz, Robert Edouard, op. oit.. p. 276 
10 
er has some way to oheok where such student needs help. 
Reformers in the field of mathematics have come 
under the influence of a revision of the theory of men¬ 
tal discipline and a change in the conception of the 
cultural values of traditional curricular subjeots and 
are thus working along rational lines. They are evolving 
a new type of training whioh is free from the rigidity 
of the traditional system, and which correlates the va¬ 
rious branches of mathematics* 
According to Charles A. Stone the aims of pro¬ 
gressive makers in formulating the mathematics programs 
are as follows; 
"1. To select material which is worth while 
in itself and of educational value. 
2. To select material which satisfies the 
real needs and the life and studies of the adolescent boy 
or girl, and must lie within their experiences. All 
material not adapted to their mental development and ca¬ 
pacities is to be rejeoted. It should contribute to 
the pupils1 liberal education and not be entirely voca¬ 
tional. It should contribute to his mental training by 
developing mathematical methods of thought, by teaching 
him to think accurately and quantitatively and by help¬ 
ing him to acquire effective habits of study as applied 
in mathematical situations. 
5. To bring in fundamental elements of vooa- 
11- 
tlonal mathematics and those of future mathematical 
courses. 
4. To arrange for tryout courses whloh will 
reveal to the pupil his Interest, aptitudes, and abil¬ 
ities and assist him to decide whether or not he should 
continue to study mathematics. 
5. To obtain equality of opportunity by pro¬ 
viding relative amounts of work to take care of indi¬ 
vidual differences. 
He further states that algebra should be intro¬ 
duced in the seventh year as a natural means of ex¬ 
pressing facts about numbers. One cannot proceed very 
far in the study of mathematics without encountering 
the need for algebraic symbolism and formulas, for 
ability to solve equations and to evaluate algebraic 
expressions. When the ohild is able to appreciate the 
convenience of symbolic language in stating the condi¬ 
tions of a problem, algebra will have a significant 
meaning for him. f (5) 
(5l Stone, Charles A., '’An Approach to The Solution 
of the Problem which The Traditional Mathematics 
Program Presents." pp. 450-1 
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ALGSBRA TLXT3 
In my study of a survey of College Board Entrance 
laminations In Elementary Algebra, the following text¬ 
books were examined: 
(1) "Dwells School Algebra" by Fletoher Jurell, 
(2) "Algebra" by W. Longley and H* B. Marsh, 
(3) "New School Algebra" by George a. Wentworth, 
These books were divided into the following general fields: 
(a) Algebraic Symbols, Definitions, Notations, 
and Literal Expressions, 
(b) Positive and Negative Numbers, 
(o) addition and Subtraction, 
(d) Multiplication and Division, 
(e) Factors, 
(f) Common Factors and Multiplies, 
(g) Fractions, 
(h) Equations, 
(i) Graphs, 
(J) Problems, 
(k) Logarithms* 
13 
DI3CU3SIUN OF DATa 
TABLE 1 
Distribution of the different Ceneral .zeroises 
in fclenentory .algebra In tbe Collage uoard .n- 
trance ICxaninatlons 1921-1941. 
21 22 23 ; 24 25 26 27 28 29 30 : 31 ; 32 ; 33 34 ; 35 36 ; 37 30 39 - 10 
Evaluation 1 II / mi in ini / n in ll a / / n / n ' {i ill ///v 
Factoring III III Hi in l II l ill in a n I / n ll ll ll IHJ m 
Equations 
i II II I mi mi 1 1 III in n in mi mi n til n 1 III ll 
3 Irani if i ca¬ 
tion II i 1 II in III II II III n in mi mi in n n 1 in 
Problems II II / II / 1 l ll III in mi m m III III mi in llll III in 
Logarithms II i I / 1 i i n i l i i l 1 i hi 
Graphs I l l 1 i 1 1 i i i i t J 1 / 
True and 
False 
Questions 
i // 
Total t 1 7 n iK 
. 
JX 7 /C /C ‘i /c 
— 
11 13 IX 13 /; 
:— 
. /i ' Jo 
14- 
(1) GSNERaL FIELD — Table I above the dis¬ 
tribution of the different exercises in the College en¬ 
trance Examinations as found over a period of 20 yours. 
The divisions are: 
(a) Evaluation or find the value of, 
(b) Factoring, 
(o) Equations, 
(d) Simplifications, 
(e) Problems, 
(f) Logarithms, 
(g) Graphs, 
(h) True and false questions. 
The total is given for each group. Prom the table one 
can see that at least one example in factoring was given 
every year and some years as many as five different ex¬ 
ercises in factoring were given. 
GRaPH3 1, 2, 3, 4, 5, 6, and 7 represent the same 
facts as Table I but in different way. 
TABLE II 
Distribution of valuation in the College 
Board Entrance xeLilnatlons 1921-1941. 

c
) 
j 
£
*
*
rC
/S
€
±
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(2) EVALUATIuH, find the value of, op samples 
on numbers — Table II shows in more details the distri¬ 
bution of the exercises in the College Board ^trance 
Examinations which have been placed under this group 
evaluation. 
(a) Examples dealing with radicals, e.g. 
J32 + \|T + Js/9 . 
(b) Given the formula or examples and substitute 
values for the unknown letters, e.g. given the formula 
3 = J* [> - (n - 1) d J , to find £ when 
3 - 15 a = l/5* and n = 6. Another example if 
a * ^ and b = 0.4, what is the value of 8aA - lQab? 
(0) Substitute in radicals, e.g. if x = 4, 
find the value of 2 \T9/4 - 'M~-2 / x . 
(d) Check your answers or results after simplifying, 
substitute knowns for the unknowns and also in the orig¬ 
inal expression. 
TABLE III 
Distribution of the Field Kudiculs Under Evaluation. 
-19- 
Table III shows subdividing the general 
field radicals Into still minor groups as* 
(a) Whole numbers and fractions* e.g. reduce 
the following expression to Its simplest form 
^4/5 f ^45 - 3 \[3m2 . 
(b) Rationalize the denominator and find Its 
value to the nearest hundredth: 8+3 f?~ 
3—+—T)-• 
(c) Simplify and find to the nearest tenth or 
hundredth, e.g. 6 \[3/2 - 24 t 3 J2/3 . 
(d) Multiplying of parenthesis with numbers un- 
radloal3 or compound radicals, e.g. 
(3 - fe )( JT - 3/i). 
(3) Factoring — Table IV shows the dis¬ 
tribution of the general field factoring into its sub¬ 
divisions as found In the College Board Entrance Exam¬ 
inations from 1921 to 1940 inclusive. Factoring is one 
of the basic examples of algebra, for without knowing 
how to factor a student cun not advance very far in 
mathematics. tAany problems are solved quickly by being 
able to factor. Factoring is an algebraio expression 
for finding two or more terms which when multiplied to¬ 
gether will give the original oxpreasion as the pro¬ 
duct. Not all polynomials are factors a3 a prime ex¬ 
pression. 
The factoring of a polynomial may be divided into 
a number of different oases, some of which are listed below 
-20 
TABLE IV 
Distribution of the General Field Faotorinc 
Case I 
Case II 
Case II (a) 
Case ill 
Case IV 
Part 1 
Case IV 
Part II 
Case IV 
Part III 
Case IV 
Part IV 
Case V 
Case VI 
Case VII 
Two or more 
cases 
21 22 23 24 25 26 27 28 29 50 31 32 33 34 35 36 37 38 39 40 
1 i 1 li l i II l II II III I 1 / II III 
1 1 l 1 1 1 / 
1 I 1 
i 1 / 1 1 
II It l/i II 1 1 
I 
1 II II II 1 l 1 II / 
1 i 1 
1 
/ 
i 
ill 1 1 1 l II 1 l 1 1 1 l 1 1 II l 
1 1 1 
|l i 
1) ii l / 1 1 l II i l I / l II II III 
1 1 1 I l l 1 1 1 III1 II 
l Factoring included 
in other 
problems 
21 
Case I ~ When the terns here a ooranon monomial 
factor, e.g* 4ax - x* . 
Case II — When the terns of the polynomial oan be 
grouped to oh on a common compound, 
e.g. x - xA - x . l, or <x - 4)2 - 5(x-4). 
Case II (a) — After changing the sign proceeding 
a parenthesis, e.g. 3a (x - 2y) _ 4b (2y . T) _ 
Case III — when a trinomial is a perfect square. 
x a 
e.g. 4a - 4ab +■ b . 
Case 17 Parti — «hen a binominal is the differ¬ 
ence of two perfect squares, e.g. x^ - a* 
Case IV rart IX — dhen one or both squares are 
oompound, e.g. (x - jf^ - 
Case 1/ Part III — alien by properly grouping 
the expression may be written as the difference of two 
squares, e.g. 2ab - b* - a* + o * . 
Case IV Part IV — *vhen a trinomial has the form 
of X + X y f y , e.g. ar - 15a + 56 . 
Case V — «vhen a trinomial has the form x + ax + b, 
e.g. a*2 - 2a - 24, and 20 - x - x * • 
Case VI — hen a trinomial ha3 the form of 
ax + bx + o, e.g. 2x* - xy - 3y* and 
x x 
6x - 7xy - 20y • 
Case VII — frhen a binomial is the sum or differ- 
3 (3 
enoes of two oubes, e.g. x f 81, or x - 27 y . 
Examples with two or more cases combined, as 
x x 
Case I and Case III, e.g. 2ax - 4axy f 2ay . 
-22- 
(4) UNEAR EQUATION - An equation la a state¬ 
ment of the equality of two algebraic expressions. A 
linear equation is one whioh, when reduced to its simplest 
fora, contains only the first power of the unknown letter 
or letters. 
table v 
Distribution of linear equations in the College 
Board entrance Examinations in Lleaen- L 
tary Algebra 1921-1941. 
(b) Fractional, 
(o) Simultaneous, 
(d) Radicals used in equation, e.g. 
Table FI shows the distribution of the exercises 
classed under simple numerical equations: 
(a) Simple, e.g. £x = 6. 
(b) Decimals, e.g. 0.2a 2 6. 
(c) Literal equation, one in which some or all 
of the known quantities are represented by letter©, 
generally the first of the alphabet, 
e.g. 4x - 3(x - 4a) » x - 2(x - 2a). 
TABLE 71 
Distribution of Simple Numerical Linear Equations 
in the College Board entrance .ocarainations 
in Elementary Algebra 1921-1941. 
21 22 23 24 25 26 27 28 
_ 
29 30 31 32 33 34 35 c 6 37 30 39 40 
Simple 
Decimals 
Literal ! 1 
i 
i 
1 
Table ra 
Distribution of Fractional Linear Aquations in 
the College Board Entrance examinations 
in Elementary Algebra 1921-1941. 
Table VII shows the distribution of the field 
of fractional equation, ones in which an equation con 
tains fractions. Groups are: 
(a) Constant denominators, e,g. 
+ x = 
(b) The unknown in the denominator, e,g. 
(o) Unknown in the denominator but necessary 
to change a set of signs before finding the least 
common denominator, e*g. 
4 , x _ 1 x* - 3 
x 'T T v* p""’; + l—r"“£* • 
(d) Literal fractional equations, e,g, 
3 
solve the following equation for r: d — 5r f 1 
*“ m 
TABLE VIII 
Distribution of Simultaneous Linear equations 
in the College Board Entrance Examinations 
1921-1941, 
-25- 
Table Vlll shows the distribution in the field of 
simultaneous equations over the 20 years of the College 
Board Entrance Examinations in Elementary Algebra. 
Simultaneous equations are equations whloh are a set or 
system of equations in which more than one unknown quantity 
is used, and the same symbols stand for the same unknown. 
The minor groups are: 
(a) Simple, e.g. 2x - y » 4, 
2x t 3y = 12. 
(b) Decimals and fractions, e.g. 
0.2x t O.Sy 
0 , 
5. 
(c) Literal, e.g. x t y 
x - a 
5 
a + b , 
y - fr . 
a 
(5) SIMPLIFICATION — The reducing of an al¬ 
gebraic expression from the complex to the simple. 
Table IX shows the distribution of the field simplifica¬ 
tion into the following groups: 
(a) Two or three types in one, e.g. 
1 - —±— - a 1 
1 i a 
(b) Radical, fractional exponents, and negatives, 
e.g. Free the following expression from negative and 
fractional exponents, and from radicals: l \J5 x * y 3 ) , 
-j ^ Reduce to simplest form: a b  
(o) Simple Multiplication, find the product, and 
combine terras, e.g* la) 4x x ( 2 - J ), 
2a) Multiply (4o*n^r )( -2 a n^r~'), 
ppoduot of (1 - a) (a - 1). 
) find tno 
TaBLD IX 
Distribution of Dlnplirioatlon in the coUei e 
Board entrance .xaminatione in £loaen- 
tary Algebra 1921-1941. 
(d) Multiplying squares, two toras, and a ainus pre- 
2 2 ,2- 
coeding a parenthesis, ®*g« ( a - b) - 2 ( a - ab - b )• 
(e) Change a set of signs, ooabine, and cancel, e*g* 
5a . 0 . 
4 -£a ^ 5a - 4 * 
Table X shows tho distribution of tbs ©zeroises 
which have been plaoed under the field of two or throe 
types in one exanple; 
27 
table 
Distribution on Exercises of two or three tyres 
of simplification in the College joard 
entrance examinations in elementary algebra 1921-1.41, 
(a) Find the least common denominator, multiply. 
and combine, e.g* a . 
m ^ a 
a - m 
(b) Division (invert the divisor), e.g. 
|(a + b)(|-f) t (A-W* 
(o) Factoring in the exeroise, e.g. lZ|_Jt— 
(d) Minus preoeeding a parenthesis. 
( a - b ) . 
e.g* 
af 1) 
(o) Cancellation of terms* 
(f) Chang© signs and continue* 
(6) PROBLEMS — Some good suggestions for 
solving a problem are first read the problem oarefully 
so that you will understand Just what it means, lben 
determine what quantity you will represent by on un¬ 
known letter. .-.8 a rule it is best to let the smallest 
or simplest quantity be represented by the unknown let¬ 
ter* Determine what quantities are equal to oaoh other 
and state this fact in the form of an equation* oolve 
the equation, and then cheok the results in the state¬ 
ment of the problem. 
Table XI shows the distribution of the different 
kinds of problems into the following groups: 
(a) Mixture per cent problems — e.g* a dealer 
has two kinds of tea worth 60 cents and 70 cents a pound 
respectively. How many pounds of each must be taken to 
make 130 pounds worth 66 cents a pound? 
(b) Ratio problems — e.g* The ages of two sis¬ 
ters are in the ratio 5/3* Four years from now their 
ages will be in the ratio 7/5. Find their ages now. 
(o) Literal problems — e.g. *. man walks ji miles 
to a certain place at the rate of m miles an hour. He 
returns over the same road at the rate of (m + 1) milea 
an hour. Express the total time which he has walked, 
hat has been his average rate? 
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table xi 
Distribution of problems In the College 
Entrants© Examinations in Elementary 
Algebra 1921-1941. y 
joord 
(d) Rate, time, distance travel problems — o.g. 
Four hours after a Tattle cruiser left port, two air¬ 
planes started in pursuit. The first plane overtook 
the cruiser in 1 one hour. The second plane, flying ?.ith 
a speed 25 miles an hour less than the lirst, overtook 
the cruiser in 1 hour and 20 minutes. Find the speed of 
the cruiser. 
(o) Investment, interest, or salary problems — 
e*g# A certain sum of money was loaned at simple in- 
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tereet. At tho end of 10 years the total Interest eas 
^540 less than the anount of the loan. At the end of 
20 years the total Interest was *120 greater than the 
amount of the loan. Find the rate of Interest. 
(f) Number problems, coin, and pupils In a olass- 
room problems — e.g. la) Members of the Atbletlo As¬ 
sociation paid 15 cents admission to a oontest, and non- 
members paid 25 cents admission. There mere 278 paid 
admissions and th© total receipts were v48*90* How 
many non-momber3 attended the contest? 2a) There 
were two-thirds as many women as there were men on a 
train* At the next station 6 men and 8 women got off 
the train and 9 men and 2 women got on tho train* How 
many men and how many women were on the train at first? 
(g) Time problems — all working together — e*g* 
A coal company can fill a certain order from one mine 
in 3 weeks and from a second mine in 5 weeks* How 
many weeks would be required to fill the order if both 
mines are used? 
Table XII shows the distribution of problems 
olassied under the field of literal problems: 
(a) Cost, interest, and money problems — e.g* 
The superintendent of a co-operative society wishes to 
sell a number of goods costing a, dollars at such a 
price that, after deducting r per cent of the selling 
price the socioty will receive the cost price. How 
much should he charge? 
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TABLE XII 
istribution of literal problems in the College 
Board Entrance Examinations in Elemen¬ 
tary Algebra 1921-1941. 
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 
Cost, inter¬ 
est and 
money 
Time, work 
Time, rate, 
distance 
’ ! 1 i 
1 
1 
1 / / 
1 
1 
/ 
(b) Time to do a piece of work problem — e.g. If 
a man can do a piece of work in £ days, what part of 
the work can he do in n days? 
(c) Time, rate, distance problems — e.g. If a 
man travels & miles in s. hours, how far can he go in 
Jfc hours. 
(7) LOGARITHMS — Logarithms are exponents. 
The logarithms of any number referred to a given num¬ 
ber as a base is the power to which the given base must 
be raised to produce the given number. i*ny positive 
number except one may be taken as the base. The base 
oommonly used is ten and all numbers are expressed 
either accurately or approximately as powers of ten. 
Table XIII shows the distribution of the pro¬ 
blems dealing with logarithms and degrees found on the 
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College Board Entranoe laminations In Elementary al¬ 
gebra over the twenty years# 
TABLE XIII 
Distribution of Degree and Logarithms Problems 
in the College Board Entrance Exam¬ 
inations in Elementary Algebra 1921-1941. 
21 22 23 24 25 26 27 28 29 30 51 32 33 34 55 36 37 30 39 40 
Right tri¬ 
angle i 
/ 1 I l l i 
Angle of 
elevation 1 1 1 i ) 1 i l i l 1 i 
Cos or sin 
— L L — 
/ 
(a) Right triangle problems — e#g. la) Find the 
angles of a right triangle If its hypotenuse is 20 inches 
long and one side is 8 inches long# 2a) In the right 
triangle ABC, C a 90° , A = 40° 25* , b = 12. Find the 
value of a and o# 
(b) Angle of elevation problems — e.g# la) 'hat 
is the height of a tree if its shadow is 80 feet long 
when the angle of elevation of the sun is 32° ? 2a) &hat 
is the angle of elevation of the sun when a vertical flag¬ 
pole casts a shadow two-thirds of its own length? 
(c) Examples to find from the tables on sin or cos — 
e.g. cos 57° 32* ? 
(8) KEY WORDS to aid the pupil in hi3 study 
were found: 
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(a) Free tho following expression from negative 
and fractional exponents, and from radicals* 
(b) Derive a formula. 
(c) Find the value to the nearest tenth or near¬ 
est hundredth. 
(d) Reduce to simplest form. 
(e) Rationalize the denominator, e.g. 8 + 3 JV* 
ri 
(f) Check by substituting knovms for the unknowns 
in the original expression and then in your answor, e.g. 
_. _ 2x - 18 
1 iplify: xz + 4ac —of 
Check by lotting x s 5 in the original ex¬ 
pression and in your result. 
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C0HCLU3I0N 
After examining the College Board Entronoe xaa- 
inetions, one finds the following oomnon exercises to be 
stressed in preparing one for coaming examinations in 
Elementary Algebra; 
(a) Evaluation. 
(1) Radicals. 
(2) Substitute in formula and example 
values for the unknown. 
(b) Factoring. 
(1) Case 1 — a common term. 
(2) Case IV Part I — binominal the dif¬ 
ference of two perfect squares. 
(3) Case V — trinomial the form of 
x*' * ax + b. 
(c) Linear equations. 
(1) Fractional equations. 
(2) Simultaneous linear equations. 
(d> Simplification. 
(1) Find the least common denominator. 
(2) Factoring. 
(3) Cancellation. 
(e) Problems. 
(1) Literal 
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(2) Time, rate, and distance. 
(3) Number problems. 
(f) Logarithms, exercises dealing with angles, 
and problems including right triangles 
were not given previous to the year 1924, 
but ono of each has been Included every 
year since. 
(g) Every year after 1926 there was an ex¬ 
ercise on graphs. The student wa3 usually 
required to plot two equations on the 
same axes and find the point where they 
cross. 
(h) There seems to be a trend to give many 
more exercises than formerly and to cover 
a wider ranee. 
(i) The later tests include more interesting 
problems dealing with such concrete facts 
as the airplane and the modern factory 
bringing material up-to-date. 
The following common exercises need only to be nor¬ 
mally covered in reviewing for examinations. 
(a) .valuation. 
(1) Substitute in radicals. 
(2) Rationalize the denominator. 
(3) Find to the nearest tenth or hundredth. 
(b) Factoring. 
(1) Case 111 — trinomial a perfeot square. 
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(b) Case IV Fart 11 — one or both 
squares are compound. 
(o) Case .'ll —— binomial has the sum and 
or differences of two cubes. 
(c) Simple numerical linear equations. 
(d) Problems. 
(1) Ratio. 
(e) A true and false question appeared on the 
examination in 1925 and twice in 13£8. 
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APPLICATION 
This study was an attempt to make a survey of Col¬ 
lege Board entrance examinations in elementary Algebra 
from 1921 to 1940 inclusive, Juoh a study will aid the 
following: 
(a) The writer, who can U3e the results of 
the study in her classroom. 
(b) The pupil, who is required to take College 
Board entrance laminations in algebra. 
(o) Any teacher of mathematics, who is pre¬ 
paring students for College Board examina¬ 
tions. 
(d) Those who find it necessary to make out 
similar tests. 
The writer has included detailed gra phs and tables 
of the general fields and subdivisions of the major fields. 
Copies of the twenty examinations have been included in 
the appendix. 
It is the hope of the author that the tables and 
graphs, and conclusions developed in this study may al¬ 
so be of help to others. 
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1921 
Uatheontics Al—Algebrr. to Quadratics 
Korney, Juno 20 9*30 a*n. 2 hours 
1, Factor: (a) W • I • s'*, 
(b) 3xJ - 81 , 
(c) ,v - 13 a* f 36 
2. Solve the simultaneous equations: 
2x - 5y - 10 * 0 
9x t 3y - 14.5 = 0 
3. Simplify 
4. Free the followin'’ expression frori native end fractional el- 
5, The federal incase tax on incomes between '12,000 sad 14,000 
was in 1919 as follows: first, a uniform tax of -190 on all such 
incases; secondly, an cdditional tax of 5 er cent on the ex¬ 
cess of such es income over $12,000, tirite down o f omul a ex¬ 
pressing the total trx, , which a mn must pey, whose incone, 
x , ley between the foregoing limits* 
6* A wortoten, wishing to explode a blast of powder, set the fuss 
to cause the explosion to take place in 30 seconds. He ran back 
p.t the rrte of eight yards per second. Hew far hnd ho ran when 
he heard the explosion, if sounci travels at the rate of 1,030 
foot per second. 
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19?? 
Mpthonrtlcs !1—Mgebrr to l ur.dxatlcs 
Monday, June lrt 9*30 a«u. 2 hours 
1. Factor: (a) 2x2 - 12x + 18 , 
(b) 
- Id© - 49 b4 f 36 . 
(o) 3 2 X - X - X + 1 . 
2. Amplify: (a) ^ -i. ^ 
^-^7 X - ■ Jt — 
A 
X X 
-J- 
(b) Jy? + iT <• JsAT . 
3* Solve the following equation for x s 
2x - 3 a - 1 v 
a f x x 
o 
0m 
/, • "Ivon tho formulae: . 
'H- - / 
L * ar ' = rl - 
r - 1 
eliminate ^ nnd derive a fomulr for L. 
5. If I lend e cortnin sun of Eonoy for a cortsln tiae at 6£ 
(et airnle interest), tho interest exceeds the lorn by 3160; 
but If I lend it Rt Uf> for one-half that ti so, the loan exceeds 
the interest by >480• Whrt is the euri? 
6. A -pfissenGor boat nekes the trip from How York to Host on by 
way .f tho CapeCod Cr.nr.1, which is 11 nil os lon^# in 15 and one- 
third hours. A freighter, makes the anno trip in 39 hours. The 
overage rote of the freighter, when both boats arc outside tho 
csnol, la half that of the peesen&er boat; end its average ret©, 
when both boats ore inside the easel, is two-thirds that of the 
pec sender boat. Bar?' fer is it fron How York to Boston by w.y of 
the cannl? 
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19?3 
Hftthonntlcfl Al—Al^ebr^, to uperatics 
Monday, Juno 19 
1, Factor: 
9:30 o«z~, 2 hours 
(©) 3** - 30 ab -f 75 b*, 
(b) 81x* - 49 y*, 
(c) 4x* + Its + 9 - • . 
Given the fornuln: 
S * n j^2a - ( n - 1 ) dj 
a) Find the tore jd in terras of the other letters; 
b) Find £ when s * 15 i , a a 1/3 , n = 6. 
3. simplify: ic **)(f • i) * 8 - I 
4. Solve the siraulteneous equations: 
1 - Jm r.iL =: o 
3 
t -3y = 5 . 
5. Find to the nearest hundredth, tho value of: 
\Jl39 8 ^ - IP fv/f • 
6. a reeont advertisement of the tolephone coapeny nrkoc tho follo;>- 
in« statement: "The United States, with only ono-sixtecnth of tho 
population of the world, heo tv-o-thirdn of the world’s telephones," 
Find the ratio of tho number of telephone owners out of every 
thousand persons in the United States to tho number of telephone 
o.Tners out of ©very thousand persons in tho rest of the *;orlu • 
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1934 
’ Athene tic® Al—^..l<5©brr to ' uedrrtiea 
Old end lien Pecuirenonts 
Rand ngr, June 16 9*30 2 hours 
1. Factor j <•) - 0.25 • 
(b) ex* - 2px - ?4p , 
(«) 3« (x - 2y) - 4b (3y - x). 
2. Sinplify: 
■ + + _2_ . 
« ~ " " + * ^ * V 
n - x / 
3. Mm to slmplaat forns 
(«) n 3 ** (b) \[V4 - {T73 - 7 J75T 
b-4 
4* Old tfoouireront: 
The superintendent of ft co-o^-errtlve society wishes to sell 
to s ssenbor goods tost lag a dollars et such a price thr% after 
deducting r per cent of the soiling price, the society will 
receive tlxTooit r>rlcc* How rauch should he cherry? 
Lm How Require ■wnt: 
(a) Ttoo height of the ridgo polo of a house is 0 foot n- 
hove tho o^vos, mod the distance bvtwooB the osvn is 33 foot* ><hf>t 
angle does tho roof naho with the horizontal? 
(b) Tho hypotenuse of a right triangle is 13 feet, and oaao 
of the *nglon is V° 43* (33.73) . Find tho l«gth of the longer 
of the other aides. 
5. Solve for x and X s r + 7 - + ■- * 
x - & y - b • 
-r~ = a 
6. The dleteaec fron A to B is 100 milos. A train, goingfro^ A to 
D swetB with on accident 30 ailea tvm B, and ito s-occ for the 
roet of the trin is thus reduced by one-half, -t nrriven at 
ST£o£ “t.7 10 lto UOUPI rote M * to » Show h»r yoo 
derive your answer • 
-42- 
1925 
Itethaoatlas Al—/l.rcbrr, to urcimtics 
Old end 7i9v uoqui rcnonta 
Holiday, June 15 9:30 n*a* 2 . ourc 
1* ©) Khst the faetoro of 21 - lx - x*2 T 
L -3 tl 
b) Old? VHton of x - 27/^ ? feetort - 16 y *? 
o) Siatrllfyi 2x*~ - x(-6 + 2x) - x . 
?m Copy the at^tesimts bc*lou anti write nftor orcli oao ”yop." te the 
etotenant is true, end rno*’ if it io false. 
r) a , « 
t + 
— a 4 o 
b + & 
b) >| y 
e) if r 
= M. 
y 
JrlA. 
3 
y grows oilier rs o rows larger* 
x „ a (a f b ) - © t 
3. Sir.rlify! 
a) ( {ja^a^rM -2 s i^r-')• 
b) ( as’y^-J1 
e) >[yT x 
TT 
4. 
d) Rationrlizo the denoainetor of 
and find the value to the nearest hun¬ 
dredth* 
2. 
yew: c) If a * 1 anti b s 0*4 • ®hat i*> the value oa 
4) Given J5" • 1.414, find the velue of . 
Old I Scare far I rad X 1 S? 1 ££J I 2 
Bras n) Given the Mnla o - jvt, find t *»»«“*«* 
ouTor lottero. .-institute thin velue of t o in tho forade ^ 
r, « Jet, end thence derive e foiraas for e. in t«a» ot X • i 
10ab? 
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19-5 (continued) 
b) Find £ if v * 24t ana e * Q . 
5* flU Solve for x t x-5 2x-l x-in 
~ r-4 - —r?— fr2? s o 
ilSSl A 10* foot ladder loaning agelnot a atone well just rorchtw 
ttio toy of tho well ant! nrkou rya finale of 64° with the level 
ground. Hot; ride ie tho well? 
There vforo two-third* run tanny vcrwan ee there were nen oo a 
trsln. At tho next eteticta 6 son r>iv 0 v/oraon got off tho train 
and 9 »on end 5 womb got on. Thor© x.-ere then tuloo es rainy non 
na weast on the train, ilsxj Etfmy near nhd hoxr fanny wonsn tyoto on 
the train nt first? 
6 
Mathematics Al—Algebra to undratios 
Monday# June 21 9.30 a.n. 2 hours 
1. a) Simplify 4x^- x(2 - x). 
b) If 2 -f r s r, what does £ equal? 
c) Simplify: (3 a*b3 c" *) ( -2 j/b3 c*"2) m 
d) Factor: 4xA- 16 - 12xy + 9 y z. 
2. Simplify: 2x* - 18 * * 4 / * x + 27 ^ 
X** 4x - 21 * 1*3 ^ it 7/ 
Check by letting x s 5 in the original expression and in your 
result• 
3. a) Simplify 6 1/3/2 - \|5Z + 3 1/2/3” end find the value of the 
result to the nearest hundredth. 
b) In the right triangle ABC, 6 = 90°, A = 40° 25*, b s 12, 
Find the value of a and c • 
4. It is given that 
C * 
a) Whet is the effect ofi C if R increases? 
b) Whet is the effect of C if n increases? 
c) Find r in terms of the other letters. 
d) Find £ when E = 18,3. C = 6, R - 3, and n = 4. 
5. If in the formula s = vt - |at* , It Is tun that v = 6 cud 
a s 2, plot the graph of the resulting equation for values 01 t 
from t * 0 to t — 6 • 
6. On an algebra test 39 more pupils passed than failed. On the 
next test, 7 who had passed the first test fallen, while one-third 
of those who failed the first test passed the second. As a resul * 
31 more passed the second test than failed it. what was the recor, 
of passing and failing on the first test? 
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1927 
Mathematics A1-—Algebra to Ouruirotics 
Monday, June 20 9:30 a.m 
1. a) If 8=2, find the value of 2/3 (a f 4) • (5° - 
3 
b) Simplify: a , b • 
a - 1 
&
 
\-
 
1*°
 a 
c) Fector: a¥ - bVl6. 
d) Factor: X*y • - 5 x y - 14 y • 
2. Simplify: 
z 
a b“* 
— (a - b) . 
a + b e - b 
2 hours 
1). 
Check your result by using the values a = 3, b 2 2. 
3, Given the formula v* = ?gh and v * gt, eliminate v^ and solve 
the r©suiting equation for h. Take g = 32 and find the value 
of t when h ■ 100. 
4. Plot the graph of y = x^ - 6x* -h 9* + 1 , using for x 
only the values 0, 1, 2, 3, 4. From the graph estimate the 
values of x when y = 2. 
5* a) Find the angles of a right triangle if its hyootenuse is 20 
inches long and. one side is o inches long* 
b) If x 4# find the value of 
6. A, B and C hove equal incomes from investments 
vosted* s2)oOO less than B and 2,5000 more than - . 
interest received by Us 1 per cent more than that 
B end 2 per cent less then that received by 0. Hoy; 
. A hss in- 
The rate of 
received by 
much has A 
invested? 
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1928 
Mathematics A1—Algebra to Quadratics 
Monday, June 18 9:30 a.m, 2 hours 
1. a) Factor: a* - (5a * 6)* . 
b) Simplify: 1/5 + l/2a . 
4* - 25/a 
c) Simplify: 9x* yA z J x^ fy+ 2 ** 
2. Solve 4 + 1 _ 1 x* - 3 • 
x t 1 i-X x-l l-x* 
3. a) Simplify: 2 Jl/3 - \56o\ 
Find the value of the result to the nearest tenth. 
b) A man walked 1,000 yards up a slope v/hich makes an mgle of 
20° 15* with the horizontal plane. Hop/ high was he then above 
the horizontal plane from which ho started? 
4. A dealer has two kinds of tea worth 60 cents and 70 cents a 
pound, respectively. Hop/ many pounds of each must be taken to make 
a mixture of 130 pounds worth 66 cents a pound? 
5. Plot the graph of the equation y = 2x* - 12x + 20 for 
values of x from 0 to 6 inclusive, and estimate from your graph 
the values of x^ for which y = 63 • 
6. A boat starts in 12 minutes and the landing is 1 mile away. 
If you walk 4 miles an hour and you run 8 miles an hour, how many 
minutes may you walk and how many must you run in order to reach 
the landing just in time to board the boat? 
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19?9 
Mathematics Al—Algebra to Quadratics 
Monday, June 17 9:30 e.m. 
Fart I (counts 40$) 
1. Factor: 
X. 
x - x - 6 . 
2. Factor: 
3 x 
x - a x . 
3. Factor: ( x + 4)* « - 5 t x + A ) . 
4. Solve the simultaneous equations: x 4 y = 16 , 
x - y a 4 . 
5. If e = i , find the vnlue of ( 4 + b. ) ~ ( 8a - 3 ) 
6. Simplify: X ( X - 2 ) + x ( 3 - x ) . 
7. Simplify: 2x , . * 
x - y 1 y - X 
8. Simplify: \£/3 + S/2 . 
9. Simplify: 1 _ 1 * 
x4 1 X 
10. Solve the equation: : £ — 1 _ 2x + 3 . 
# If the cost of setting the type for leaflet is 312 and the 
cost of paper and printing is 4 cents per copy, formulc 
v/hieh will give in dollars the total cost, T , of n copies. 
12. The hypotenuse of a right triangle is 10 inches long and one 
angle is 40°. Find the length of the side opposite the given angle. 
Pert II (counts 60;>) 
n A coni company can fill a certain order from one mine in 3 
weeke and from o second Bine In 5 weeks. How men? weeks would be 
required to fill the order if both mines are used. 
1A. Tecvperetur s from noon until midnight were recorded “ folio.— 
X4. ■« 6 8 p>n# 10 p.n. 12 p.a. 
m*R.present the deto by e f;r*oh, from the graph estimate tne 
terroe^'eture at 5 
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1979 
15• Solve the equation: _X l 
x i 1 ~ 1- x 
16. A man had $15,000. He invested e 
paying a fixed rate of interest, and the remainder in e' business 
enterprise. During the first year the business raid interest et 
a rate which was less than that of the bonds and the man’s 
total income was $810. During the second year the business paid 
interest at a rate which was 1# more than that of the bonds and 
total incomes was $990. How much money was invested in bonds? 
-4...,. 
Sc f 1 
part of his nanev in bonds 
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1930 
Mathematics A1—Algebra to Quadratics 
Monday, June 16 
9*30 a.n. 2 hours 
Part I 
(This part of the examination v/ill count 40 per cent. Ho 
credit v/ill be given in Part I for answers which are only partially 
correct.) ^ 
1. Simplify ( i - y f - ( x - 3y )( x * y ) - 4y** • 
2. if 
i = 1/7, 
mx - y * -b , find the 
b — -5# m « 49 , 
numerical value of 2. when 
3. Factor 7cV - 7 a*b*. 
4. Factor 
j. 
x f x - 2 . 
5. Factor x*( x - 3 ) f 3 - x • 
6. Simplify 2h f b 
a 4 b 1 
1 1 • 
1 a f T 
7. If a - 3 m o
' II
 
fO
 
•
 o
 II find the value of 
\f?ir 
8. If y = 
find £ 
klx where lc is 
when x a 4 • 
constant, and y = 2 when x = 
9. Solve the equation 1 f -|x-* -5 = x . 
10. Solve the simultaneous equations 2x - y = 4 t 
2x f 3y “ 12 . 
11. If a Tqwn can do a piece of work In £ days, what part of the 
work can he do in n^ day4? 
12. A ladder 30 feet long, leaning against a vertical wall makes an 
angle of 20° with the wall. How far is the foot of the ladder from 
the wall? 
part II (oounts 60$) 
U# A train running between 2 towns arrives at its destination 
10 minutes late when it runs 48 miles per hour and 16 minutes late 
when it runs 45 miles per hour. Find the distance between the 
towns and the schedule time of the journey. 
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1930 (oontiuuod) 
14* fi) lot the Rreph of the equation y - 5x - : x. 
b) the graph estimate the value of z far whioh y — rj , 
o) Froui the graph state the value of x for which y is greater 
than 6 • 
15* Solve the equation x •#» 6 z x lx * 
— ^ t = ~ rh ' 
16. A librarian saved one-third of his salary for oach of tv;o 
years end took a year off at half-pay. At the end of the third 
yor.r he had spent ell of his money, including the interest for 
1 year at % on the savings of the first year, and had o debt of 
£450. What was his salary in this third year if he spent twice 
as much as in e?’Ch of the tv/o proceeding years. 
) 
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1931 
Mathematics Al—-Algebra to Quadratics 
Monday, June 15 9:30 aja. 2 hours 
Port I 
(This part of the examination will count 40 per cent. Ho credit 
will be given in Port I for answers which ore only partially correct. 
Candidates who at theend of the first hour have not completed Port I 
should proceed to Part II, returning to Part I later if tine permits.) 
1. Simplify ( a - b )* - 2 ( aA- eb - b2") . 
2. Factor k*- 2k - 48 . 
3. If a man travels £ miles in s_ hours, how far can he go in t hours? 
4. Simplify a - a/b • 
1 - r/b 
5. Factor 81 a m - era . 
6. In the formula v « l/3'Tfrah, find h when v = 94.?, r * 3, 
-7T- 3.14 . 
7. Simplify a f ?b 2a t b . 
a - b ‘ b - a 
8« Solve the simultaneous equations: x + y * ' , 
?x - y =7 . 
9. Simplify 4 - tip - i \TT. 
10. Find the value of (3 - JT )* + Jl • 
11. Solve the equation 5 “ 3/4 (3 - 7 ) “ 0 • 
12. A alone o n shovel a sidewalk in JO minutes, and B alone in - 0 
minutes. In how many minutes can both together shovel it. 
Part II 
(This part of the examination will count 60 per cont.) 
«. X- r 
13. a) Plot the graph of y - x - 5 • 
b) Plot the graph of ?x - 3y + 1 * uslnS the sme “9S SS ln <E) 
c) Eetlaete frcn the figure the values of x rad £ '■kloh SEtiEfy 
both equations. 
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1931 (continued) 
14. a) Given the right triangle ABC, with the right angle nt C 
AB = 70 feet, end engle A = 66° 22*. Find the longth of 
the side BC. 
b) Whet is the Bngle of elevation of the sun when a vertical 
flagpole casts a shadow two-thirds of its own length? 
15. when $7,300 is invested, pert of it at 5 per cent and the 
remainder at jS per cent, the yearly income is $34 greater than 
if it had all been invested at 5 per cent. IIow much is invested 
at each rate? 
16. A man can row 11 miles downstream in the time it takes him 
to row 7 miles against the stream. He rows downstream for 3 hours, 
then turns and rows beck for 3 hours, but finds that he is still 
5 miles from his starting-place. Eow fast does the stream flow? 
What is the man’s rate in still water? 
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193? 
Mathematics Al—Algebra to Quadratice 
Monday, June 20 9,30 a.n> s houM 
Part I 
(This pert of the examination will count 40 per cent. Ho credit 
will bQ given in Part I for answers which are only partially correct.) 
1. Factor 
2. Factor 
3. Simplify 
4. Simplify 
a 4 5«* - 6a » 
2x(l-x) f 3 ( x - 1 ) . 
1 1 - 
2x 
1 f a 
_ a 
4 - x * 7 x + : 
5. If n pounds of ter cost x dimes, how many cents does one pound cost? 
6. A ladder 20 feat long, leaning against a wall, touches the 
wall at a point IP.5 foot above the ground, what is the angle 
between the lad or and the wall? 
7. If L* a + ( n - 1 ) d, find the value of L when a = 3 and 1/6, 
n * 48, d » - 1/3 • 
8. Solve the following equation for r: d5 s 5r + 1 . 
m 
9. Simplify 2 ( a - b ) - 3-(e+b)(a-b). 
10. If £ varies inversely as x , and y = 2 when x s 2, find £ 
when y * 1/ ' • 
„ X 4 2 
x - 1 
11. Simplify 2x - 1 _ 1 
x - 1 
12. Find the value of 2 ^ 4/^ ~ )j~ 3/ x * 11 x “ J- 
Part II (counts 60 per cent) 
13. Solve the following equation for x: 
x (x f s) 1 x 1 . 
: - a )" T a - x b  x - a 
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1932 (continued) 
14* a) Plot the graph of the aquation 
to t = 8. 
= 8t*- t fron t = 0 
b) Estimate from tho graph the value of d when t * 
c) Estimate fron the graph the values of t when d s 10. 
15• A goldsmith has two alloys of gold, the first beiig 80 per 
cent pure gold, the second 50 per cont pure gold. How many ounces 
of each must he take to make 75 ounces of an alloy which shall 
be 72 per cent pure gold? 
16. Botween town A and town B there is a hilly road with no level 
stretches. In going from A to B, the road runs up hill for 22^ 
miles and down hill for ll£ miles. A man drives from A to B over 
this road in one hour, and then returns to A over tho same road 
in 52^ minutes. S.hen going up hill he travels at a constnnt nte; 
when going down hill he travels at another constant rate. Find 
these rates. 
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1933 
Mathematics Al—Algebra to C,uudrctico 
Monday, Juno 19 9:30 e.n. 2 hours 
Part I 
(This part of the examination will count 40 per cent. Ho credit 
v?ill be given in Pert I for answers which are only partially correct.) 
1. Solve the equation 0.0? = 5.5 . 
2. Solve the equation ^ _ 2m t 3 _ 8 • 
3. Simplify a _ 2 _ a - e 
a - 1 
4, Simplify 
5. Si. .plify 
3 2. , 
x -_2x - 3>- +- 6 . 
x - 2 
6a 3 
3r - 4 4 - 3a 
6. Factor completely 
7. Simplify x + y x*- 4y* *. 
x-2y/s,y-1- X4 * 
3 x3y - 18 x^y -f 27 xy . 
x «f 2y . 
2  N y1 il • x * y 
If S * 2-ifr* - Ptfrh, fine the value of li in temw of the other letters, 
S/2~ • 9. Simplify 
10. Write a formula for the cost, £ , of a telegram containing -£ 
words if it costs ri cents for 12 words and £ cents for each 
additional word. 7s ume that 1c is greater than 1". 
Part II 
11. a) Plot the graph of the equation y x f 3x - 1 . 
b) Draw the line y = 8, using the saw exes es In N • 
c) ifctlnete free the figure the wlues of x at the td Into  n 
the graphs intersect. 
1933 (continued) 
a) Solve the simultaneous equations: 7x + 6y - 14 
5x - 2y « 8*. 
b) At a time v:hen the angle of elevation of the sun Is 41° 33* 
a tower costs a shadow 82,5 foot long, ’..hat Is the height 
of the tower? 
How many quarts of pure water must be ndr'ed to 1? quarts 
of an acid solution that contains 15 per cont acid to make a 
solution that contains 10 per cent acid? 
At an election A end B were candidates for office. A re¬ 
ceived 120 more votes than B and was elected. If ono-olghth of 
those who voted for A had voted for B# the other votes re¬ 
maining unchanged, B would have received 710 more votes than A. 
Hov: many votes were cast? 
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1934 
M'thenuitloa Al—Algebrn to Quadratics 
Mondny, June 18 9*30 R.n. 2 houro 
Pert I 
(No credit will be given in Prrt I for rnsv/ers which are only 
partially oorreot.) 
x a 
1. Fector 4« - 4ob + b • 
x 
2. Eralurte the expression 3b - b _ 3o - 2b when s = 2, b - 3, 
c * 1, 2n t 1 o + 2a 
3* Solve for x: a - x ,m a . 
a f x a - x 
4, In the fomila V * £lfd*h, if £ remains unchanged in 
value, doubling h, will have what effect on the value of V? 
5, Solve for n: S = v f J a ( 2n - 10 ). 
6# Simplify a* - 12ab + 35 h • 
g* - 25 b * 
7. Sim lify b* - 2ebc f x \ 
2nbc - b1 - “ x" ‘ 
8. Find the product (1 - a)(a - 1) . 
9. Solve for y: 2.2y s 7*5 - 3*8y • 
10* V.hat is the angle of elevation of the top of a tower, whieh 
is 102.4 feet high, at a horizontal distance of 40 feot from the 
foot of the tower? 
Part II 
11. a) Plot the graph of the equation S = from t * -4 to t - 4. 
b) Estimate from the graph the values of t_ when S s 3«5 • 
Ip Thero are two numbers such that If the first Is Increased by 
1 end the soeonU diminished by 1, their product is ^minl?'*? b' 4‘ 
If the first Is diminished by 1 end the second lnoroosod bj . , 
their product Is lnoroosod by 16. Find the numbers. 
1934 (oontlnuod) 
Tho vnlue of 92 oolna oonalatlng of nlokola nnd <iunrtera 
1b 15,(iO. Find tho number of oolno of eroh kind. 
If 0 uum wnlico from P to Q nt nn nvern,:e rnto of 3 mlloa 
per hour end rotuma tst nn nvornge rnto of 4 mlloo par hour, ho 
tnkeo 5 mlnutoa longer thnn when ho gooa from P to Q nnd bnck 
ot nn overage rate of 3i mllea per hour. Find the number of 
mlloa from p to Q. 
Mrthomrtico Al—Algobrn to Cundrotios 
Monday, June 17 
1* a) Factor completely 
b) Simplify a 
a - 2 
c) Factor 2x*- 
2. a) Solve the equation 
2nx3 - ?nxZ 
2 - a 
xy - 3y . 
3* - 4 _ 
2 
9:30 n.m. 2 hours 
- 12ax • 
2 • 
( x - ! ) _ 5 . 
b c . 
7 T xy 
b) Simplify a 
* 5 
c) If m - 9f find the value of n - 
- J ra f 7 
3. How many pounds of coffee worth 50 cents a pound must be added 
to 10 pounds of coffee worth 30 oents a pound to make a mixture 
worth 42 cents a pound? 
4. Solve the following system of equations: 2x f 3y = - 1/6, 
3x - 5y = - 1/2 . 
5. a) Using the value r- 1.414* find the vrlue of 5 /IT - /50 . 
b) The hypotenuse of a right triangle is JO inches long and one 
angle is 65°. Find the length of the shortest side. 
6. a) Plot the graph of the equation xy - 12 for values of x 
from 1 to 8, inclusive. 
b) Plot the graph of the equrtion y * 8x - x3, using the same 
axes nnd the same values of x as in (a). 
0) Estimate from the figure pairs of values of x and y which 
satisfy both equations. 
7, A trip of 2,000 miles may be made partly by train nnd partly by al 
plane. If the train is used for 600 miles, the trip requires 27 hours 
and 20 minutes. If the train is used for 90 0 miles, the trip requires 
31 hours. Find the average Br eed of the train and of the airplane. 
8. A man deposited a part of his capital in a saving bank, v.hich 
paid Interact at the rate of 3i $ , end invested the remainder In 
bond a, whloh paid Interest at tho rate of 3 Her received twice ea 
much income from tho bonds S. fton tho savings bank. If -- 
amount of capital hod been invested In a business, whichpaid Inter 
at the rate of 5 per eont, the annual Income would have been In 
creased by ;185. How much capltrl did the nan hrvo? 
Hntheniotios A1—Algebra to (uadrntloa 
Tuesdsy, June 16 9s00 a.a. 2 taoure 
1* a) Factor *3y - 5xy^ - 6y3. 
b) Factor (a - b )x - ay + by • 
c) Given the formula S s xL - a . find a if S = 252, 
r - 1 ’ L - 123. 
d) Two books cost b^ dollars. The first book cost £ cento nore 
than the second. Express in cents the coct of enoh book. 
2. 
3. 
a) Solve the following system of equations: 
_ Prt . 
b) Given A s 1 100 ’ find P in terms 
Solve the equation x - 3 m x - 9 • 
x f 4 x + ; 
_x_ ~ 3 = - 2, 
5y 
x + 7y = 6. 
of A, r, end t. 
4. A wan 230 feot from the foot of a tower finds that the angle 
of elevation of the top of the tower is 38° 45* • Find the height 
of the tov/er to tho nearest foot. 
5. Llembers of the Athletic Association paid 15 cents admission to 
a contest, and non-members paid 25 cents admission. There 278 
paid admissions rnd the total receipts v:ere 348.90. How many non- 
nesibers attended the contest? 
6. a) Plot the graph of the equation y + 5 = 
b) Plot the graph of the equation 4x - 3y - 0 on tho same axes as in 
c) Estimate from the figure the values of x and £ which satisfy 
both equations. 
7 A company that has failed in business is able to pay 24 cents on 
the dollar, but had the company been cble to collect a certain cebt 
of $600, it could have paid 28 cents on the dollar. How much aid 
the company owe at tho tine oi the frilui o• 
e The cost of publication of each copy of a certain magazine is 
61 cents. It sells to dealers for 6 cents, and the amount received 
for advertising is 10 per cent of the amount receives for all 
magazines issued beyond 10,000. Find tho least amount of number 
magazines which con be issued without loss. 
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1937 
Mathematics Al—.Algebra to Quadratics 
Tuesday, June 22 
1, a) Factor completely 15 n3 - 2n*x - o*x*. 
b) Factor 2 2 
c} Simplify 
9:00 a.n. 2 hours 
z 
x - y - (x - 5)(x - y) . 
a + x a 
a - x x - a 
2. 
1 : 
a) Find the valuo of the follov.lng expression when x - 4 - b 
1/x t 4x f b - bx • 1 . 
b) Solve for t: V = at f 2 — 
3. 
o 
c) Find the va.lue of the following expression when x - : 
I-V*T* ' 
In 1 hour / can walk 1 mile farther than B. They start at the 
some place and, after walking in opposite directions for 5 hours, 
are 40 mile3 apart. How many miles can A walk in 1 hour? 
4. Solve the simultaneous equations: ?x + y - 4/3 » 
£ + L Z I * 
3^2 3 
2. 
5. a) Plot the graph of the equation y - x - 2x . 
b) Plot the graph of tho equation x = y - 2y, using the era ~ axes as in la). 
c) Kstimate from the figure all pairs of values of x and jr v:hich 
satisfy both equations. 
6. n) A flagpole 20 feet long stands upright on top of a building which 
is 100 feet high. From a certain point on the ground, tha ■ rp>u 
of elevation of the bottom of the flagpole is 45°. is the 
angle of elevation of the top of the flagpole? 
b) Find t he value of (3 \f2~ - ^3) ( \Jo - 3 >T~ > • 
7. When working together, A and B can finish ir^uT!S.r,STi*su“ t£rs sri'su.’t- 
- ssswat,s 
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1938 
Mathematics Al~Algebra to cundrotics 
Tuesdry, June 21 9:00 a.*. 2 hours 
1. Factor ^ifn * - I6<b . 
2. Factor 3 mV - 18 vl2x - 27 mA. 
3* Solve the following formula for h In terns of the other letters: 
S s 2-tfr ( r + h ). 
4. Give four integral^ values for k each of which will moke it 
possible to factor x - kx - 6. Write the frctors in erch cose. 
5. A man walks k miles to e. certrin place at the rate of m miles 
an hour. He returns over the srne road et the rote of (n - 1) 
miles en hour. Express the total time which he h^c walked, .hot 
hes been his average rote? 
6. The cost of 4 yards of velvet and 3 yards of silk is 45*60; the 
cost of 3 yards of the same velvet and 5 and 3/4 yards of the seme 
silk is 45.40. \ hat is the price per yard of the velvet and of 
the silk? 
a) When x * - 1. " xJ + ?x*i 3x 4 ? 5 0. 
b) When X = 2-2/5 x*- 4* - 8 = 0. 
c) 
"£ 
4 and a = 16, then b = 9* 
9 
a) If £ 
when 
varies as x and y - 3 whan x - 2, then y = 4*02 
x = 2.68. 
8 A tree casts e shadow 15 feet 9 inches long et the same time 
thPt a near-by post 6 feet high casts a shadow 3 feet 4 inches long. 
Find the height of the tree and the angle of elevation oi the sun at 
the tine of the observation. 
9. Plot the graph of arch of the following equations on the sane axes: 
y - X** — 2X — 3 • 
4x f 4y = 3 * 
10. For wbnt values of x If nay. Is esoh of the following stints true? 
a) _* ± 1° _ _2_ = —X • 
x11 4x-5 x-1 11 ' 
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1938 (continuod) 
b) 
o) 
d) 
11. A merchant buys ter. for 40 cents end some for 75 cento a pound. 
He sells a mixture of the tens for 66 cents o pound and gain 10 
cents per pound. In whet pro ortion does he mix them? 
IP. There are two roods betveen A end B. Two men drive from A to B 
in the same length of time but by different l-oads. On the return 
Journey each takes the road he did not take in going to B and one 
man takes 19 minutes longer than the other to reach A. If the 
respective rates of the two men are uniformly 13 and PO miles an 
hour, fin the lengths of the two roads between / and B? 
8x f 17 
4x - 5 -2- = _JL 
8x + 10 
x i+ 4x - 5 
8i t 10 
x1 t 4x - 5 
x - 1 
dr 
x + 5 
x * 5 
x t 5 
- 
-65- 
Tuesday, Juno 20 
1. Factor 2ax* 
2* Fact co* 6X*- 
3. Factor ., /,, a. m n 
4* Factor 
2. 
c f 
5* Factor 3 
1939 
Mathematics A1—Algebra to Cuardatics 
2:00 p.n. 2 hours 
i 3 •*_ V 
6* Find the value of the following expression when y - 3/4: 4 4 2y . 
5 - 4y * 
7. Find the value of the foil outing expression when x = 1/a: 
1 - ax ax - 1 
a 
2 _ a. 
A*b ) 
8, Simplify (1/a - l/b )( 1 - b/n) (^a - by • 
9* Solve the following formula for h: S - 2ifrz f 7ifr h. 
10. Solve for t: S _ a , ^ 
11* Reduce the following expression to its simplest form: 
\|4?5 f f45 - 3 if|5 . 
1?. Solve the system of ©auctions: L jl. *» 4, » 
2 ' J "3 
13. a) Plot the grr.oh of the equation y = 7 - a: . 
b) Flot the graph of the equrtion y * 5x - x^, using the 
same axes as in A). 
c) Estimate from the figure nil pairs of values of z and ^ which 
satisfy both courtions. 
14. A company owns three factories which manufacture the same 
rroduct. When each factory worms at full capacity, e cortain 
order can be filled by the first factory alone in 3 weeks, by the 
second factory alone in 4 weeks, and by the thira factory alone ^ 
in 6 weeks. How many weeks will be required to fill the order if 
ell three factories are used, but each factory works at only one- 
third of its mi cs- acity? 
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1939 (continuod) 
15* * hOUrS aft®r ® brttle c^iser left port, tt,o airplanes 
started in pursuit. The first plane overtook tho cruiser in 1 
hour. The second plane, flying with a speed 25 miles an hour 
less than the first, overtook tho cruiser in 1 hour and 20 minutes 
Find the speed of the cruiser. 
16. A certain sun of money was loaned at simple interest. At 
the end of 10 years tho total interost wp.b ^,540 less than tho 
amount of the loan. At the end of 20 years the total interost 
was ol20 greeter than the amount of the loan. Find the rate of 
interest. 
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1940 
Mathematics M~Algebra to Cuadrotioo 
Tuesday, June 18 2:00 p#la# 2 hour8 
1. 
14. 
If r = 4, find the value of ( r + 1 ) - ( 1 - 1/r ) . 
If x = 4, and y a 1/3 , find the value of /dx 
- 4 *• 3y . 
Simplify 3x*- x ( 3x - 2 ) . 
Simplify 3 , 1. • 
a - b b - a 
Simplify * , 1 • 
a* - xx ' x 4 a 
Simplify B7? f ^/3 . 
Factor l6x* - 9y * • 
Factor x*- 2x - 8 . 
Factor ax - ay + bx - by • 
Factor 6** - 7x - 3 . 
Factor 
JL 2. 4, 
2eb - b - a t c . 
Solve the equation x-2 — 3* + 1 • 
3 2 
Find from, your t bles cos 57° 37. * • 
IThfit is the height of a tree if its shadow 
the angle of elevation of the sun is 37° 7 
is SO feet long when 
Find the angles of a right trinngle if its hypotenuse is 40 inches 
long and one side is 10 inchos long. 
16. A men working alone can paint his garage in 6 hours. The 
man and his son, working together, can paint it in 4 hours, -.ow 
long will it take the son alone to do the Job.’ 
The Poes of two sisters are in the ration 5/3* ?our ?ePTG 
17* fron £ thelrage* will be in the ration 7/5. MM their egos now. 
. Solve tho following system of equations for r and £. 
2bx + by s m , 
ax + 7by = n • 
18 
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1940 (continued) 
«) Plot the graph of the equetion x t y 
- 2, 
b) Plot the graph of the equetion 
axes as in (a). 
8y = 7 x , using tlie smae 
c) Estimate fron the figure all pairs of values of £ end £ whioh 
satisfy both equations. 
20, A merchant arranges his selling prices in such a way that, 
after deducting r per cent of the selling price for expenses, 
he will make a profit equal to jp per cent of tho cost price.* 
\vhat should be the selling price of an article v/hich coot c 
dollars? 
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